Effects of insulin-like growth factors on adult male rat pituitary function in tissue culture.
To determine the direct effects of insulin-like growth factors (IGFs) on pituitary secretion of GH, PRL, and ACTH, adult male rat pituitary explant cultures were tested with acute (3-4 h) or chronic (24 h) exposure to a semipurified preparation of IGF peptides, free of immunoreactive insulin, containing IGF-I and IGF-II in a ratio of approximately 1:4. To examine the effect of serum binding proteins on IGF bioactivity, certain experiments were run in parallel using culture medium supplemented with 10% fetal bovine serum or 1% purified BSA. To compare IGF effects with those of known regulators of pituitary function, cultures were also tested with SRIF, TRH, human pancreatic GH-releasing factor, insulin, and human GH (hGH). IGFs, at 10-100 ngeq/ml, were able to inhibit significantly both basal and (1 mM) theophylline-stimulated rat GH (rGH) and rat PRL (rPRL) release during acute (3-4 h) exposure. Only the higher concentration (100 ngeq/ml) was consistently effective in inhibiting rGH and rPRL output after 24 h in culture, due to gradual metabolism of IGF peptides by the cells. Parallel experiments carried out in medium containing 10% fetal bovine serum or 1% BSA gave similar results, demonstrating that IGF serum binding proteins did not interfere with IGF bioactivity in this test system. Chronic 5-day exposure to IGFs, at 100 ngeq/ml, resulted in a significant inhibition of rGH release for the entire 5-day period and rPRL release for the first 3 days. IGFs (10-100 ngeq/ml) had no acute or chronic effect on basal or theophylline-stimulated ACTH release. Purified IGF-I (50 ng/ml) and IGF-II (50 ng/ml) gave approximately equivalent effects on basal rGH and rPRL release during an acute (3 h) exposure suggesting that both IGFs can exert inhibitory influence on pituitary function. Ten thousand nanograms per ml insulin and 10(-9) M SRIF had acute inhibitory effects on rGH and rPRL release similar to what were observed for 100 ngeq/ml semipurified IGFs. hGH (200 and 1000 ng/ml) had no effect on rGH, rPRL, or ACTH release when administered either acutely (3-4 h) or chronically (24 h). These studies demonstrate that IGFs, administered acutely or chronically, directly inhibit basal as well as theophylline-stimulated rGH and rPRL output by the rat pituitary; ACTH release remains unaltered. Insulin, at high concentrations, can mimic these effects, whereas hGH has no effect either acutely or chronically.